The optical transmission and luminescence spectra of CdSSe-doped glass before heat treatment were measured. This glass does not contain CdSSe nanocrystals. The optical transmittance decreases and luminescence intensity increases upon laser irradiation. These results indicate that the CdSSe nanocrystals are formed by laser irradiation. When the wavelength of laser light is changed, a notable change in the absorption edge of induced absorption is not observed. Transient characteristics of luminescence from the CdSSe-doped glass are compared with those from the CdSSe-doped glass after heat treatment.
The optical properties of semiconductor-doped glasses have been studied extensively.
1-3)
Jain and Lind 1) reported for the first time that these materials have a large optical nonlinearity and a fast response time. The semiconductor-doped glasses contain nanocrystals of semiconductors such as CdS or CdS x Se 1−x . Cd, S and Se are dissolved in borosilicate glass at 1300-1400
• C. The glass is cooled, then the nanocrystals are formed by heat treatment at 575-750 • C.
2) The size of the nanocrystals depends on the temperature and length of heat treatment. In previous papers, 4, 5) we reported on the formation of CdS and CdSSe nanocrystals formed by laser irradiation instead of by heat treatment. We observed changes in luminescence, ESR (electron spin resonance) and optical transmission spectra due to the formation of the nanocrystals using a nitrogen laser (wavelength = 337.1 nm). Here, we report the dependence of the optical transmittance on intensity and wavelength of laser light in CdSSe-doped glass using a pulsed Nd:YAG laser and a tunable laser. Optical transmission spectra were measured using a spectrophotometer (Hitachi 323) at 300 K. Transient characteristics of luminescence were measured using the following apparatus at 300 K. The excitation source was a frequency-doubled Ti:sapphire laser with a pulse selector (Spectra Physics Tsunami 3960 and 3980; wavelength = 390 nm, pulse duration = 200 fs, energy per pulse = 0.1 nJ, repetition rate = 4 MHz). The decay rate of the luminescene was measured using a streak camera (Hamamatsu C4334). When laser intensity is decreased, the time required for saturation increases in proportion to the inverse of the laser intensity. This result indicates that the time required for saturation is determined by the total number of photons, and that the formation of nanocrystals is induced by photons instead of by thermal energy. When the laser intensity is altered, a notable change in the wavelength of the absorption edge is not observed.
We measured the luminescence of R-02. The luminescence intensity increases due to laser irradiation. The luminescence intensity increases with increasing irradiation time, and then reaches saturation. This saturation behavior is similar to that of transmittance.
Optical properties of CdS and CdSSe-doped glasses after heat treatment are different from those before heat treatment. The luminescence intensity decreases upon laser irradiation in these glasses after heat treatment.
3, 6)
We measured the transmission spectra of R-02 in the case using the tunable laser to change the wavelength of the laser light. Although a notable change in wavelength of absorption edge is not observed, a change in absorbance is observed. Figure 3 
